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^ t^a^ : ^IPC ' 

m 1^ ^ # ^ le. It # -(^ :^ 
Operating Method for Dynamic Random Access Memory 

^ - t^A : 1 A) 

^m.^^m^^?k<i>^/}^ouEi INC. 

: ( tX/^X) P^X^yDANIEL CHEN 

^>itfp;^^^ti»m^dU-t:=}^-SiyL;*/9F, NO. 1, CHIN-SHAN 7TH 
ST. . EAST DISTRICT. HSINCHU, TAIWAN. R. 0. C. 
m « :(tX/^X) t#R.®/TW 

X - : 2 A) 

it ;g : ( tX/^X) 

1. >5- ^ :S:/HENRY FANG 

2. $X#/VINCENT LEE 

• ■ 
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3. > ^x^mm^ • 

# iim^-fi 70 >S.'flL it 1^ Pal t ^iL 1: ^ :^ #m € # #t # 

An operation method for dynamic random access 
memory (DRAM), which is adapted to be used in a DRAM 
with bit line and bit line bar, is provided. The DRAM stores 
data by using a charge storage device, which is electrically 
coupled to bit line via a switching element. The switching 
element produces a switch voltage between two ends while 
the switching element is on. The operation method programs 
the charge storage device by using a ground voltage or a 
voltage that obtained by subtracting the switch voltage from a 
source voltage. Before reading the data, bit line and bit line 
bar are charged to the source voltage. Switching element is 
on and voltage difference between the bit line and bit line bar 
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IS used for determining data stored therein. 

^ ffl it # # ^ m 0^ : 

BL : ^lL7ti$. 
BLB : J^^iLTt^ 

PULL_BL ' PULL_BLB : BL ^ BLB ^1:5^6^ 

VSN : ie.'ltft€^fi. 
SA ACTIVE : 4 j^-I ^ m 

DATAOUT : t^^^^^ 
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i& H Pii ^ # ^ it 'Ife ^ ( Dynamic Random Access 
Memory » DRAM) ih Jl> e> A ' ^3.^-^ X^? — ^^.^ 

B^vto^a t ' i/^m^^litm DRAM t#^#^^ ' 
i^^-mm I > ^^^yf^^^M^^^f^i^^^ DRAM t6<jte.'tt 
pf. (memory cell array) 6^;^;^-^tt;$"^ » >j^E.#.^6^? 
DRAM ^tft ' ^im^'^fk'^M^'tl -^fAWiTti^ 100 

j'X^'t##t#^'(^ 110- ' ^%nf4^7t^^ 110 ^^^'J 

(Bit Line ' BL) ^BL^Tt^ (Bit Line Bar » BLB) «> itb 
' f^n^/t# 100 ift;!:* P N ^'J6^^>i ^^b^^ 
^ (MOS) m^^ic. * iTn J-a|:#P^1^8 7t# 100 ^^'J*^7G 
^ (WLO-'WLS) jL6^jf:^i^^f'J:^^P'f1>^ » 

af:#^#7t# 110||P^n^it# 100;fgt'|-iM-^^.?i (^^ 
^.^l&'ltli) 120 Ji6^i't^i^^7Fitbte.'lt^6^I^#t# - 
-^iTfj-f ' 't^^#it# 0 S^ja^jH ' te.'lt.fi 120 ifj-t-a^ 
;f^T4Si.^f:t;^iL ; 't##t#iim 1 ' Id-ltfi 120 ^ 

€^iLM'J-t'^44-fh^l:>>^>t^i (VDD) o ffht^in^'tn 
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' ^SLTt^ BL n^^SLTt^t BLB ^^^tiL%S.^^n 
S^t^fi (-^fln^^m^^^m^i VDD ;^^^^T 
^s^mmTti^ 100 ' ^iti^ WLO ^^^^^M.%^SL VPP * 
itb t -fiL VPP .^^ VDD + VTN(5f1§^7t# 100 6^j^^t^iL) 
+ 0.3 -(^4^ » t?4m^^^ 100 ^it^^l ' ^iL7t.i^ BL 



6^ 



' itbBf DRAM 6^^^ir^#^^^'J^^^niL7t,ii BL ^^^i 

*^^BSiil 2 ' DRAM ^mm^%%^^^ 

ffl o ^^bSl t ' DRAM 20 'f^ffl 6*j#^^>4rfJt.:ko^3l^^ 

- ^fln ' DRAM ^^^^ir^-^l^^e^^^ 

VPP ' ^ DRAM '^'^^""^^^^^'^^'^ 
i^f: ' ^^P ' t^ffl 2//T^^t#-t^^ti (charge pump) 
200 o #^ ' ^^'fiLit,^ BL ^B^^Tt^ BLB tit ^14^ 

^t$«jm>^^t'ii VDD ' ^/t^x^ DRAM 20 mm' 

^^^i^.m'k^^^ VDD/2 't'fifi^j j:>?H.t » tts^^ 

#:}^fMI 200 ' iXJ^'^^^^m^^Y^^ VDD/2 t-fi^fj J. 

DRAM 20|i#:^'^#4' (standby) 








>7il 





^ ^ — ^ t!; .^^ 1^ ^ # ^ 'it 
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^^:$r>^ » *^^#^I^'Jffi t^^^H^^-S. VDD/2 fl^i&fj 

/j^ ^ f^l l: -a //f # ^ f: ^ ^ ^ f: -fe: ^ ^ b f: # ^ 

it 'It It :^ >i: H >jt #m € # fst # ^ S te. it 6^1 1 # ^ 
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( Dynamic Random Access Memory ' DRAM ) 6^ 1 




DRAM ¥j 

t 6^ DRAM 30 t^^^^^^M 2//f7F6^1 
(charge pump) 200 » ^itb*^fe^?-J t ' te^-it^l^ 

6fj t € 'fi VDDo ^^ffq-r ' ^m^^^ 1 Bf^j^ffl^fj 





70^ BL ^>S.>fi7t^ BLB m^^m^^jt-fi^i^^X^-Jt^-f. 




'fi VDD « 

Hi^'Jffl JiilL^f DRAM'^^a^ 
^iU-^^^^^^t^'f^ffl t^t-i^^ti (Charge Pump) ^ 
DRAM#>f^:^-;fc » %^$'^m 4 ' ^l#7f:«^#«^ -^^^ 
^.J:^ DRAM #^>r^^^A.t*4-B^m#ffl6^^*'i^/t'# 
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mM. DATA_IN ^^^kM^)^^^^ 0 ' ii-^^^TG,^ WLO 



'fi VSN -f-^^^ 0 » 

# t VSN ^ A VDD ii^ VTN » ^ t 6^ VTN >fJ^ ^ &fj 
^^•f^J-^^. t^it 0 1 » ffnJ-X VDD-VTN 0 » 

^^-m^^^^ ' ;^#a^€^itl— ^ DRAM It^ 



It^ DRAM Bf^/r#.ffl 6f|^f'J.^/t*+^Bf>^Bl - 

t^/T#t#6fi t#^^'J^ 0 ^ 1 > 0 > 1 » itb^h ' ^^^n^^iH 
^ mtkiS^^y^^^i^^.^ WLO - WLl - WL2 > WL3 

' flq^^TG^ WLO - WLl - WL2 > WL3 ^^it^ 
BL>a>a^it^BLB;^at'f^^#6(j:^^:feoffl 1 ^/f tf o itb » 

PULL_BL ^ PULL_BLB it^-fS^^'J ffl ^^f'JT^iL^Tt^ 
BL ^BLiSLTt^ BLB ^t:ii$-6^im^ ' # i^^^g.^^t<? 
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%3^^^^ m " 

^^^^^Jfe-f^'J t ' -t^^SLTt^ BL ^J^^SLTt^ BLB t 
^^^€$'Jti^>€'fiL VDD » ^^T^^it.i$. WLO ^#^^>L't 
$ 'J >>^^ f: VDD " fln ^;i?^^7t^ WLO ^ 1; $ 'J € € 'fi 
VDD ' S ittt-\&m t 6^ t # ( 0 ) S ^ m M it# 

d^fl'fi. VDD i^T>f ^ jtb>40il# 0 ifhsk^^^SL^^ BL 

WLO ^Tf^1P^1Mit#^4^ ' >ji ^ ^K'J H >^ t^; ( gp SA ACTIVE 
#^it#i^) ' J^^SLTt^ BLB -t-^T^SL — ait-fit ' 

^ BL MJ^^^^^ BLB ^falS^j^-flLl:^ » ^ifn^^^^^^ 
>fiL70l|. BL 0 at f^ii4^^:^§e. 

ttJ'fiTG^ BL ^BL^SLTt^ BLB ^ f; >fiL f "sf a » — ;t 

- J:^Ii>j5L^ ' WLl ^/f ^ f •] le. -It ^ 

#l:l^^-^^>S.^iL7t,^ BLB ' aitb-^Litbti'lt^ t 6^jit#^ 1 
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^BLBrntl^-^^'^^^ PULL BLB ^ 

BLB. ^>^*tB*^a^ 0^-^ ^^^^^^ BLB 

BL ^^^^^ BLB 

aa^MiS*l*PULL_BL^ 

H * « DRAM 1.^^^^ * 

^? 4* 6^ ^ >^ ^ .,£-dr-&'f& 

a6 'IE' fltt T o J , ^ ^ ai *S 6il ^ Vffl. ^ 
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1 ^t7f:6^j;%f ^o^/t^^ffi 6^ DRAM t 6^ te, -It ^ P+ ^'J 



(memory cell array ) tf ;^ ^ ° 

2 f DRAM ^ 



3 ^#'^'f^ni4^#a^'-^'fif'^fe^'J^/r^t7F6<j DRAM 



4 ^t7f:;fa4|:^#B^ 




;$fe#J^ DRAM #f^:^r>i:^ 



5 




;5fe^?'J^ DRAM #'ft^>*r^ 



20 ' 30 : DRAM 



100 
110 
120 

200 
310 








WL0~WL3 : ^ O—^it-^ 3 
BL : 'fiL it^ 




BLB : BL^SLTt 
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PULL_BL ' PULL_BLB : BL ^ RLE ^'tS^&^j / 

^ ^'J 

VSN : 

SA ACTIVE : ^ m H >gl t& tfl^fe 
DATAOUT : t^ltitjm^^ 
DATAIN : t^lt^tflM; 



13 



i 

4 

1 400 Itwf, doc/006 



1. 






1^ Fffi m 





-*4. 






1^ >fi it ^ ^ >^ ^ ^ 






^ '^^^ ^ ^^-^^ ^ ^ ^ 





2. ^ttt*^'Jl6®^ 1 





2 :^^/t34^t<J ^P4^#^«2.'lt 





m 



4. ^tlt^^'Jie.® ^ 1 
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5. -^^MP4^#^te.'it^^^:^:* ' igm^^^ 
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10. -ko^i^^^Uim^ 7 :iimit^t<?.%P4^#^t&'lt 
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CM 
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WRITE zero 



WRITE one 



WLO 



VDD 
GND 



Y 



VDD 

DAT>LIN GND 



BL 



BLB 



VDD 
GND 

VDD 
GND 



\ 
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VDD \— 
VDD-VTN — ^ 
VSN GND 
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[SI 
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RO on WLO 



R1 on WL1 



RO on WL2 



R1 on WL3 



WLO 



WL1 



VDD 
GND 

VDD 
GND 



VDD 

WL2 GND 
VDD 

WL3 GND 
VDD 

PULUBLB GND 

VDD 

PULL_BL GND 
VDD 

SA ACTIVE GND 




BL 



BLB 



VDD 



GND 




VDD 

OATAOUT GND 
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